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(57) ABSTRACT

The present invention discloses a liquid crystal module hav-
ing F-type frames and an assembly method thereof. An F-type
frame assembly according to the present invention is
assembled by a plurality of F-type frames. Each of the F-type
frames has a cross-section of F shape, and has a first opening
portion located in an upper half thereof and a second opening
portion located in a lower half thereof. Besides, the first
opening portions and the second opening portions ofall of the
F-type frames are correspondingly facing inward, so as to
form a first receiving space and a second receiving space,
respectively. In the present invention, by placing a liquid
crystal panel in the first receiving space and placing a back-
light module in the second receiving space, a liquid crystal
module is assembled.

6 Claims, 4 Drawing Sheets
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1
LIQUID CRYSTAL MODULE HAVING
F-TYPE FRAMES AND ASSEMBLY METHOD
THEREOF

FIELD OF THE INVENTION

The present invention relates to a liquid crystal module and
an assembly method thereof, and more particularly to a liquid
crystal module having F-type frames and an assembly
method thereof.

BACKGROUND OF THE INVENTION

Aliquid crystal display (LCD) is akind of flat panel display
(FPD) which displays images by the property of the liquid
crystal material. In comparison with other display devices,
the LCD has the advantages in lightweight, compactness, low
driving voltage and low power consumption, and thus has
already become the mainstream product in the whole con-
sumer market. However, the liquid crystal material of the
LCD cannot emit light by itself, and must depend upon an
external light source. Thus, the LCD further has a backlight
module to provide the needed light source.

Generally speaking, backlight modules have been devel-
oped based on size requirements into edge lighting type struc-
tures and bottom lighting type structures, which are catego-
rized by locations of lamp tubes thereof. A light source of the
edge lighting type structures is a single light source placed
aside, and a light source of the bottom lighting type structures
is placed right beneath. The lamp tubes of the backlight mod-
ules must be featured with high brightness and a long
lifespan, etc., and include cold cathode fluorescent lamps
(CCFL), hot cathode fluorescent lamps, light emitting diodes
(LED) and electroluminescence (EL), etc. Nowadays, with
the rise of environmental consciousness, because that using
LEDs as backlight sources has an advantage of energy saving
and environmental protection in comparison with the CCFL,
it thus becomes a trend in backlight development to replace
the CCFL by the LEDs. Besides, by using LEDs as a back-
light source, an LCD or LCD TV is further developed toward
a design direction of narrow frame.

Referring now to FIG. 1, a schematic cross-sectional side
view of a traditional liquid crystal module is illustrated in
FIG. 1. Specially explaining, for conveniently describing, the
contents of this figure is shown with a simple and schematic
method. A traditional liquid crystal module 90 comprises a
back plate 91, a light guide plate and optical film assembly 92,
a plastic housing 93, a liquid crystal panel 94 and a front
frame 95. The back plate 91 is used for loading light sources
(not shown) and the light guide plate and optical film assem-
bly 92; the plastic housing 93 is disposed on an outer side of
the back plate 91 downward from the top, and fix the light
guide plate and optical film assembly 92 to form a backlight
module; the liquid crystal panel 94 is loaded on the plastic
housing 93; and the front frame 95 fixes the liquid crystal
panel 94 on the backlight module. However, in the design and
assembly process of the whole liquid crystal module 90,
because the plastic housing 93 and the front frame 95 are
needed for fixing the components, respectively, it will repeat
a part of functions thereof and increase assembly steps.
Besides, because the structure is more complex, it is disad-
vantageous for a development trend that LCD is designed
toward narrow frame.

As aresult, it is necessary to provide a liquid crystal mod-
ule having F-type frames and an assembly method thereof to
solve the problems existing in the conventional technologies.
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2
SUMMARY OF THE INVENTION

A primary object of the present invention is to provide a
liquid crystal module having F-type frames and an assembly
method thereof, so as to solve the problem existing in the
conventional technologies: it is necessary to have a plastic
housing and a front frame for assembly of backlight module
and liquid crystal module.

To achieve the above object, the present invention provides
a liquid crystal module, which comprises:

an F-type frame assembly assembled by a plurality of
F-type frames, wherein each of the F-type frames has a cross-
section of F shape, and has a first opening portion located in
an upper half thereof and a second opening portion located in
a lower half thereof; and the first opening portions and the
second opening portions of all of the F-type frames are cor-
respondingly facing inward, so as to form a first receiving
space and a second receiving space, respectively;

a liquid crystal panel disposed in the first receiving space;
and

abacklight module disposed in the second receiving space.

In one embodiment of the present invention, the F-type
frame assembly is assembled by two of the F-type frames,
each of which has an U-shaped top view profile.

In one embodiment of the present invention, the F-type
frame assembly is assembled by two of the F-type frames,
each of which has an L-shaped top view profile.

In one embodiment of the present invention, the F-type
frame assembly is assembled by two of the F-type frames, one
of which has an U-shaped top view profile, and the other of
which has an I-shaped top view profile.

In one embodiment of the present invention, the F-type
frame assembly is assembled by four of the F-type frames,
each of which has an I-shaped top view profile.

In one embodiment of the present invention, the F-type
frame assembly is assembled by the F-type frames, one por-
tion of which have an [-shaped top view profile, and the other
portion of which have an L-shaped top view profile.

To achieve the above object, the present invention further
provides an F-type frame assembly of a liquid crystal module,
which is assembled by a plurality of F-type frames, wherein
each of the F-type frames has a cross-section of F shape, and
has a first opening portion located in an upper half thereof and
a second opening portion located in a lower half thereof; and
the first opening portions and the second opening portions of
all of the F-type frames are correspondingly facing inward, so
asto form a first receiving space and a second receiving space,
respectively.

In one embodiment of the present invention, a liquid crystal
panel is disposed in the first receiving space.

In one embodiment of the present invention, a backlight
module is disposed in the second receiving space.

To achieve the above object, the present invention further
provides an assembly method of a liquid crystal module,
which comprises steps of:

(a) preparing a plurality of F-type frames, wherein each of
the F-type frames has a cross-section of F shape, and has a
first opening portion located in an upper half thereof and a
second opening portion located in a lower half thereof;

(b) correspondingly disposing the first opening portions
and the second opening portions of all of the F-type frames
inward to form a first receiving space and a second receiving
space, respectively, and then placing a liquid crystal panel in
the first receiving space;

(c) assembling the F-type frames to form an F-type frame
assembly, so that the liquid crystal panel is enclosed and fixed
in the first receiving space; and
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(d) placing a backlight module in the second receiving
space of the F-type frame assembly.

In the present invention, by just using a single F-type frame
assembly, it can simultaneously assemble and fix a backlight
module and a liquid crystal panel to form a liquid crystal
module. Hence, the present invention can simplify the frame
design of the liquid crystal module, so it is advantageous for
a development trend that LCD is designed toward narrow
frame.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic cross-sectional side view of a tradi-
tional liquid crystal module;

FIG. 2 is a schematic cross-sectional side view of a liquid
crystal module according to a preferred embodiment of the
present invention;

FIG. 3 is a partial perspective schematic view of an F-type
frame according to the preferred embodiment of the present
invention; and

FIGS. 4A to 4F are schematic top views of various F-type
frames according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The foregoing objects, features and advantages adopted by
the present invention can be best understood by Referring
now to the following detailed description of the preferred
embodiments and the accompanying drawings. Furthermore,
the directional terms described in the present invention, such
as upper, lower, front, rear, left, right, inner, outer, side and
etc., are only directions Referring now to the accompanying
drawings, so that the used directional terms are used to
describe and understand the present invention, but the present
invention is not limited thereto.

Referring now to FIG. 2, a schematic cross-sectional side
view of a liquid crystal module according to a preferred
embodiment of the present invention is illustrated in FIG. 2.
Specially explaining, for conveniently describing, the con-
tents of this figure are shown with a simple and schematic
method. A liquid crystal module 100 according to the present
invention comprises a backlight module 10, a liquid crystal
panel 20 and an F-type frame assembly 30. The F-type frame
assembly 30 is assembled by a plurality of F-type frames, and
the assembly method thereof will be particularly described
hereinafter.

Referring now to FIG. 3, a partial perspective schematic
view of an F-type frame according to the preferred embodi-
ment of the present invention is illustrated in FIG. 3. The
F-type frame assembly 30 is assembled by a plurality of
F-type frames 30a, wherein the cross-section of the F-type
frame 30q is a shape of “F” letter, which has a first opening
portion 31 located in the upper half thereof and a second
opening portion 32 located in the lower half thereof. More-
over, the first opening portions 31 and the second opening
portions 32 of all of the F-type frames 30a are inward to form
a rectangular frame (as shown in FIG. 2). Besides, the loca-
tions of the first opening portions 31 jointly form a first
receiving space S1, and the locations of the second opening
portions 32 jointly form a second receiving space S2.

Referring to FIG. 2, the liquid crystal panel 20 is disposed
in the first receiving space S1, and the backlight module 10 is
disposed in the second receiving space S2. For detailed
description, the backlight module 10 comprises at least one
light source assembly (not shown), a back plate 11 and a light
guide plate assembly 12 (comprising of an optical film assem-
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bly), but do not comprise a plastic housing structure which is
traditionally used for fixing the light guide plate assembly 12
in the back plate. However, for conveniently describing, in the
present invention, the back plate 11 and the light guide plate
assembly 12 are called as the backlight module 10.

Moreover, the assembly method of the liquid crystal mod-
ule 100 according to the present invention is different from
the assembly method of a traditional liquid crystal module, it
is described as follows:

Step (a), firstly, preparing the F-type frames 30a;

Step (b), next, correspondingly disposing the first opening
portions 31 and the second opening portions 32 of all of the
F-type frames 30q inward to form a first receiving space S1
and a second receiving space S2, respectively, and then plac-
ing a liquid crystal panel 20 in the first opening portions 31
(the first receiving space S1);

Step (c), assembling the F-type frames 30a to form an
F-type frame assembly 30, so that the liquid crystal panel 20
is enclosed and fixed in the first receiving space S1; and

Step (d), disposing the F-type frame assembly 30 to cover
on a backlight module 10, namely, placing the backlight
module 10 in the second receiving space S2 of the F-type
frame assembly 30.

To compare with the traditional technology, it is necessary
to have a plastic housing and a front frame for assembly of
backlight module and liquid crystal module. In the assembly
process of the liquid crystal module 100 according to the
present invention, it can simultaneously assemble and fix the
backlight module 10 and the liquid crystal panel 20 to form
the liquid crystal module 100 by using the F-type frame
assembly 30. Hence, the F-type frame assembly 30 according
to the present invention can simplify the frame design of the
liquid crystal module 100, so it is advantageous for the LCD
is toward a development trend of narrow frame design.

Referring now to FIGS. 4A to 4E, schematic top views of
various F-type frames according to the present invention are
illustrated in FIGS. 4A to 4E.

As shown in FIG. 4A, the F-type frame assembly 30 is
assembled by two of the F-type frames 30a, each of which has
an U-shaped top view profile.

As shown in FIG. 4B, the F-type frame assembly 30 is
assembled by two of the F-type frames 305, each of which has
an L-shaped top view profile.

As shown in FIG. 4C, the F-type frame assembly 30 is
assembled by two of the F-type frames 30c1, 30¢2, one of
which (30c1) has an U-shaped top view profile, and the other
of which (30¢2) has an I-shaped top view profile.

As shown in FIG. 4D, the F-type frame assembly 30 is
assembled by four of the F-type frames 3041, 3042, each of
which has an I-shaped top view profile, wherein the length of
the F-type frames 3041 is different from the F-type frames
3042.

As shown in FIG. 4E, the F-type frame assembly 30 is
assembled by the F-type frames 30e1, 30¢2, 30e3, one portion
of which (30el, 30¢2) has an I-shaped top view profile, and
the other portion of which (30e3) has an L-shaped top view
profile, wherein the length of the F-type frames 30e1 is dif-
ferent from the F-type frames 30e2.

Hence, according to requirements, an user can design the
assembly pattern of the F-type frame assembly 30. When
assembling of the F-type frames 30a-30e, it can simulta-
neously dispose a liquid crystal panel 20 in the first receiving
space S1, and then dispose a backlight module 10 in the
second receiving space S2 of the F-type frame assembly 30,
s0 as to form the liquid crystal module 100.

As described above, to compare with the traditional tech-
nology, it is necessary to have a plastic housing and a front
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frame for assembly of backlight module and liquid crystal
module. In the present invention, by using the F-type frame
assembly 30, it can simultaneously assemble and fix the back-
light module 10 and the liquid crystal panel 20 to form the
liquid crystal module 100 just using a single frame assembly.
Hence, the present invention can simplify the frame design of
the liquid crystal module 100, so it is advantageous for a
development trend that LCD is designed toward narrow
frame.

The present invention has been described with a preferred
embodiment thereof and it is understood that many changes
and modifications to the described embodiment can be car-
ried out without departing from the scope and the spirit of the
invention that is intended to be limited only by the appended
claims.

The invention claimed is:

1. An assembly method of a liquid crystal module, com-
prising steps of:

(a) preparing a plurality of F-type frames separated from
each other, wherein each of the F-type frames is one-
piece and has a cross-section of F shape, and has a first
opening portion located in an upper half thereof and a
second opening portion located in a lower half thereof;

(b) correspondingly disposing the first opening portions
and the second opening portions of all of the F-type
frames inward to form a first receiving space and a
second receiving space, respectively, and then placing a
liquid crystal panel in the first receiving space; wherein
the liquid crystal module excludes a front frame to fix the
liquid crystal panel;
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(c) assembling the F-type frames to form an F-type frame
assembly, so that the liquid crystal panel is enclosed and
fixed in the first receiving space; and

(d) placing a backlight module upward into the second
receiving space of the F-type frame assembly.

2. The assembly method of the liquid crystal module
according to claim 1, wherein the F-type frame assembly is
assembled by two of the F-type frames, each of which has an
U-shaped top view profile.

3. The assembly method of the liquid crystal module
according to claim 1, wherein the F-type frame assembly is
assembled by two of the F-type frames, each of which has an
L-shaped top view profile.

4. The assembly method of the liquid crystal module
according to claim 1, wherein the F-type frame assembly is
assembled by two of the F-type frames, one of which has an
U-shaped top view profile, and the other of which has an
I-shaped top view profile.

5. The assembly method of the liquid crystal module
according to claim 1, wherein the F-type frame assembly is
assembled by four of the F-type frames, each of which has an
I-shaped top view profile.

6. The assembly method of the liquid crystal module
according to claim 1, wherein the F-type frame assembly is
assembled by the F-type frames, one portion of which have an
I-shaped top view profile, and the other portion of which have
an L-shaped top view profile.
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